An iTRAQ-based mitoproteomics approach for profiling the nephrotoxicity mechanisms of ochratoxin A in HEK 293 cells.
Nephrotoxicity is the most prominent of ochratoxin A (OTA) among the diverse range of toxicological effects. Previous work indicated that reactive oxygen species (ROS) play an important role in the pathogenesis of a variety of renal diseases, and its major endogenous source is mitochondria. No research has used global protein expression profiling to investigate potential toxicity mechanisms of OTA at the mitochondria level. An iTRAQ-based mitoproteomics approach was used to explore possible toxicity mechanisms of OTA and potential protective mechanisms of N-acetyl-L-cysteine (NAC) using the mitochondria of Human Embryonic Kidney 293 (HEK 293) cells. Our results showed that OTA induced a decrease in ΔΨm, and an increase in ROS and cell death. We identified a total of 1973 nonredundant proteins, among which 1398 proteins (70.86%) were overlapped. There were 66 significantly different proteins expressed in response to OTA, which were mainly involved in the perturbation of the mitochondrial electron transport chain (mETC), inhibition of protein synthesis, and induction of stress response and cell death. In addition, NAC could almost completely reverse the adverse effects of OTA at the protein level. Finally, a hypothetical model of OTA-induced mitochondria damage is proposed to provide a framework for the toxicity mechanism of OTA.